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Table 1. Agricultural Exports, Part of Portland, 2003 
Prodoct TEUs 
Hay/Animal Feed 43,709 
Frazen Potataes (French Fries) 6,304 
Vegetables 2,298 
Hides and S~ns 2,011 
Chilled or Frazen Meat 1,791 
Grass Seed 1,730 
Dried Peas, Bean~ Isntils 1,347 
Onians and Shallals 1,138 
Hazelnuls 995 
Sweet Corn 978 
Potata Flakes 528 
Other Potataes 521 
Source: Western Farmer-Stockman, September 2004 
these account for 45% of the total regional employment (Oregon Labor Marketing 
Information System, 2002). 
The employment and economic base of the region has historically benefited from 
the transportation infrastructure serring the region, especially the Columbia/Wil-
lamette River serving as the international. trade corridor for many products that 
are produced, manufactured, and/or assembled throughout the Pacific Northwest. 
Complementing this river transportation system has been two Class I rail compa-
nies providing both north-south (Budington Northern Sante Fe) and east-west 
(Union Pacific) service, in addition to sevetal short line rail comparties providing 
targeted, regional rail service. Combined with a growing air freight capacity and 
an extensive road and highway network consisting of interstates 1-5 and 1-84) and 
state and local highways supporting truck freight movements, the Portland/Metro 
region comprises a complete multi-modal transportation network. 
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Benefits of the Transportation/Distribution System 
This multi-modal transportation system has brought about many economic ben-
efits by increasing competition among transportation modes. While many interac-
tions between truck-barge, truck-ocean vessel, and truck-rail are complementary 
in nature, for those regions and markets where they compete, shippers and area 
businesses benefit from competitive forces. Benefits of having competition in a 
marketplace are many, including lower shipping rates that begin to reflect the cost 
of operation, mnitiple shipping options, and enhanced service to shipping custom-
ers and incentives for innovation and technological change (for example, larger 
ocean vessels, more energy efficient power units for trucks/trains, increased cargo 
capacity for truck/rail). As a result of these service and efficiency gains, new and 
more distant markets may be reached, thereby increasing the demand for transpor-
tation services. In the absence of multi-modal competition, transportation service 
declines, shipping rates increase, and efficiency is diminished. 
The local and regional economy has also benefited from the emergence and 
proliferation of warehousing/distribution centers providing transportation, logis-
tics, and inventory services, largely resulting from the importance of Portland as 
a major international import/export gateway. The significance of this sector on 
the regional economy is substantial, as detailed in a recent report prepared by Mar-
tin Associates for the Port of Portland entitled, "The Economic Impacts of the 
Value Added Regional Distribution Industry In the Portland Area." This report 
quantifies the economic value that this particular industry contributes to the local 
economy in term of jobs, personal income, business revenue, local purchases, and 
state/local taxes collected. Martin Associates survcyed a total of 67 warehouse/ 
distribution center operations in the Portland/Metropolitan area, incorporating a 
variety of commodity and product types (for example, apparel distribution centers, 
national grocery chains, local food/seafood distributors, paper products, bever-
age products, steel distributors, lumber/forest products, general. commodities, and 
miscellaneous dty bulk distribution centers). Collectively, this industry generates 
17,242 jobs in the region, 46 percent of whieh are directly related to distribution 
center employment activity and the remaining 54 percent being induced or created 
indirectly from businesses supporting this industry or purehases from directly em-
ployed labor. Total wages from these 17,242 jobs is estimated at $810 million in 
personal erunings. The total revenue generated from this industry in the region is 
TRADE TRANSPORTATION AND FREIGHT MOBILITY 
estimated at $2.8 billion, with over $88 million in state and local tax receipts. These 
findings represent a sizeable component of the local and regional economy and 
further illuminate the importance of this international trade gateway to area busi-
nesses, both directly and indirectly (Martin Associates, 2003). 
Improvement in freight mobility often leads to accelerated economic devel-
opment/ expansion opportunities doting positive growth periods and strengthens 
economic productivity and performance during stagnate or recessionary periods. 
Targeting transportarion infrastructure investments and policy improvements that 
help reduce freight travel time, congestion, frequency of accidents and that help 
improve reliability, accessibility, logistical efficiency, and total capacity lowers total 
freight transportation costs and improves service. By lowering costs while improv-
ing service, new markets evolve, stimulating economic activity. But improvements 
to total. freight mobility cannot occw:: unitarily, one transportation mode at a time. 
In ordet: to maximize the synergistic competitive/complementary relationships 
among modes, all modes must be strategically considered, especially inter-modal 
movements. This synergy will also increase regional economic productivity and 
competitiveoess, especially related to port aetivities as they increasingly compete 
in the global marketplace. An efficient multi-modal transportation system that 
out-performs other international gateway cities will provide a regional. competi-
tive advantage. Achieving this goal requires a strategic plan and a concerted effort 
based upon access to accurate, timely, relevant data and investment prioritization 
that maxi.m.izes efficient utilization of limited resources. Once a plan is developed, 
the public must buy-in, a process that involves an educational and information 
exchange function where public-private benefits are enumerated, understood, and 
presented to voters, legislative bodies, lobbyist, and state policymakers in a clear, 
convincing manner. This process applies any time in history but is especially im-
portant given the CUttent spate of challenging transportation issues confronting 
the region and state. 
EMERGING FREIGHT MOBILITY ISSUES 
Traffic Congestion 
Among the certainties of death and higher taxes, one may need to add congestion! 
There is little doubt that the Portland/Metro region will continue to experience 
positive population growth, as it has over most of the city's existence (the city 
47 
METROPOLITAN BRIEFING BOOK 2005 
population did decline slightly between 1970 and 1980) (portland Development 
Commission, 2002). The estimated rate of growth varies from year to year but is 
generally expected to increase between 1.5 and 2.5 percent per year on average over 
the next twenty years. The average annual population growth between 1986 and 
1999 for the region was 2.2 percent (portland Development Commission, 2002). 
As population grows, so do the demands placed upon the already strained trans-
portation infrastructure as it seeks to accommodate the increased volume of traffic 
from passenger and freight transportation. In addition to projected increases in 
passenger travel competing for highway capacity in the region, projected economic 
growth in the region is expected to drive the demand for freight transportation 
double over the next twenty years. It is interesting to note that population growth 
and overall economic activity generally are directly linked to the demand for freight 
traffic. In reality, this relationship doesn't always apply. Between 1990 and 2000, 
the national population grew by only 9 percent while employment in manufactur-
ing declined and total employment (dtiveo mostly by the service sector) increased. 
Dutlng this period, freight ton miles increased by 19% and the value of manufac-
toting shipments increased by 38 percent, snggestlng much stronger demand for 
freight transportation than would have been expected from evaluating population 
growth and overall economic aetivity (Martland, Reebie Associates, 2004). 
The additional costs associated with increased traffic congestion are numerous 
for freight transportation. Travel times increase, as do labor cost and operating 
cost in the form of lower fuel efficiency, greater fuel consumption, and greater 
wear and tear on equipment. Increased congestion also leads to greater frequency 
of accidents, leading to higher insurance premiums for motor carriers and trans-
portation shipping firms. A recent study by the Texas Transportation Institute 
estimated the average cost of congestion per driver to be between $200 dollars 
per driver for small cities (below 500,000) and $1,590 per driver for cities with a 
population over 3 million (Figure 1) (Martland, Reebie Associates, 2004). Given 
current population growth rates, the Portland/Metro region will exceed 3 million 
people by 2025. 
Added traffic congestion also pose implications from the state, including in-
creased pavement rehabilitation at earlier intervals, bridge and overpass replace-
ment and improvements, and greater frequency of automobile accidents. And 
most pavement decay functions do not decline linearly with additional weight and 
use, but rather decline at an increasing rate as usage increases, leading to rehabilita-
tion cost functions that increase at an increasing rate. 
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Figure 1. Average Cost of Congestion per Driver 
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It is not feasible to assume that trucI<. freight and the regional road and higbwBy 
networks will be able to accommodate the: projected. increase: in demand fur &eight 
tnlulportatlon without substlmtUU infrastructure investment. Mote than 50 million 
tons of annual truck cargo cun:endy moves out of ORgOn on 1-5 and 1-84 to des-
tinations throughout the country (F~ Z) (United Statc!J Department of 'Thms-
pomtion). A IMge component of this &eight t:nK:k traffic axrives at the Port of 
Portland from intc:mationallJW:kets, is moved to warehouse/distribution ce.nte1'S 
throughout the: region, and is then shipped to every tamer of the United Stlites, 
furtheJ: illustrating the citis importance as an international trade gateway. 
Motm Crurier Changes 
CompliCll1lng this lIl2.ttcr on II. national1cvcl arc the tcccnt changeII to the fcdcmJ. 
guidelines controlllilg truck drivers' houn of service. Under the new rules, truck 
drivers and operators may drive 11 hours afteJ: 10 houts of being off-duty but 
cannot exceed 14 hours of driving after the SIUile 10 hout Meak. The net effect is 
roughly a uduction of one hour of productive time pel' driver. The change also 
stipulates that the drivcts must be off-duty fur 10 consecu'livc hours, not count-
ing b.reab fur meals, waiting fm loads. m fuel stops (Schulz,2003). The change 
is apected to reduce the number of fatigue: rc:b.ted accidents by a hefty n:wgin 
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which may help rcduce insurance premiums for trucking firms. Ove.rall, the change 
is expected to iru:rcase their I;Ost of opention. To I;OmpeiUulte fm lower houtlJ of 
opention and productivity per driver. truckiDg firms will need additioDal drivers 
and equipment. 
Truck Ddva: Shortagel 
The shortage of truck ch:i.vm! is grow.iDg, c:ucerbating the problems of im:reas.ing 
traffic c:tmgestion and federal guidelines limiting hours of service for motor carri-
ers. In recent yeanc, truck: driver shot1llges ~ been less pronounced, occurring 
primarily during seasoaal peak. demand perioda fot freight movement during the 
holiday! m I;Oncenttated in !pCdfic tt:gional tnlI.I:kets. However, driver !b.ormgcs 
a:re incrc:aaingly becoming a dominant national issuc that is difficult during non-
seasonal pe:aks and fiette during seasonal peaks (Hogan, 2004). This situation 
has led to a difficult I;Ombinstion of 8Il8Wncd demand for freight shipments duc 
to a. rc:covuing dom.c:stic e:conomy and declinjng wIue of the dollar making us. 
products more affordable to intetm.tional markets, with a dc:clining supply of truck 
drivers who ate: willing to dc:al with the: difficult wotking conditions and :rc:lative 
lowpay. 
Oddly enough, in a. period of growing demand for freight transportation ser-
vice:s. trucking and transportation logistics firms have: ~ a. majm financial hit. 
resulting in a flurry of trucking firms going out of business in the: past year. This 
phenomenon is occurring both nationally and regionally, chie:B.y due: to the inctea.s-
ing COflt of doing business for truckiDg companies. Tb.c:se costs include: ememely 
high insurance prc:miw:ruJ, labor sb.ormgcs and incrc:a.sing labor I;Ost to attract and 
retain driwn, ememcIy high fuel prices. increasing fuel taJ:c:s. increased highway 
user fees (tolls), and hlgb I;Ost of replacing equipment. Added. to these: are increas-
ing highway congestion and rc:dtU:c:d houtlJ of service for truck drivtts. 
State Rail Sy.tem Approaching Capacity Constraint 
The projcctc:d doubling of wl:2.l freight traffic ovct the next twenty yearslikcwise 
has serious implicBtions fot the: tegiona.l frdght rail system. given the assumption 
that the region's highway system cannot adc:quatcIy absorb this growth alonc:. This 
tegiona.l rail system, consistent with national trends, has expc:ricncc:d signifiant 
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OREGON 
Tot.1 Coni b'ined T,"ck Flow'; 
(1 99B) 
Figure 2: Total Truck Flows From Oregon, Domestic and International, 1998 
'Net'Wpr I( FI ()W;. 
(TOU) 
__ D Io SmJD] 
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-
Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, 
Operations Core Business Unit 
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changes over the last twenty years following dcrcguktion of the rail industry in 
1980. While many of these changes hllve streamlined rail operations for Class I 
ca:nie:rs, leading to improved service, lower rates, and improved productivity, overall 
rail capacity has diminished. In order to achieve these efficiency gains on targeted, 
high-volume rail corridors, many miles of low volume rail lines Imre been aban-
doned or sold off to short-line operators who have greater operational flaibility. 
Additionally, given the apital intensive CAtutt of this industry, lllIl.Ily low volume 
rail lines fail to generllte enough revenue to :adequately recoup the fittd cost of rail 
infrastructure replacement, leading to II. "cost-mjn;mization" approach to open.-
tioas managemc:nt and d.cdi:niog rail line conditions over time (Cambridge System-
atica, 2004). However, a:recent study by Cambridge Systematics, Inc. for the Port 
of Portland entitled ''Freight Rllil and the Oregon Economy" rcvcalcd that while 
the smtc's rail system ill productive, smble, and competitive, needed infrastruct\ttc 
improvements may limit future volume growth and rail capacity. This study pr0-
vides an in-depth evaluation of the state's freight rail system, including freight rail 
use by industry and rail capacity/constraint ismes by specific rail corridor. 
Of the five freight rail corridors that cur-
rently experience or that likely will experi-
ence apacity constraints in the ne2.[ future, 
the PortIa.nd Triangle. consisting of the 
intttchangc between the north-south and 
east-west corridors in the cen:tet of Port-
land, represents the most pressing conges-
tion and capacity problem. '!hose industries 
that my most heavily on &eight rail service 
in Otcgon arc lumber, the wood and paper 
products industry, the transportation equip-
ment industry, the wholesale trade industry, 
and the Port of Portland's marine termirul 
busmess (Cambridge Systematics, 2004). 
The reliance of these key components of 
the economy on an ovetburd.cncd t:rlln8por-
tation infrastruct\UC does not bode well for 
the region's competitiveness as &eight ttaffic 
doubles. 
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Columbia Rive% Channel Depth/ 
Deferred Snake River Dredging Constrain VCS8el Size 
The river system. including both barge and ocean vessels, also moves a significant 
volume of &eight traffic. When compared to truck as a proportion of toml freight 
tonnage shipped in the Portland/Vancouvct: area, barge and ocean shipments arc 
considcmbly less, accounting for 5.4 and 9.7 percent respectively (Table 2). Rail 
accounts for 12.7 pettent of inbound shipments but for a very low percentage of 
outbound shipments, illustrating that most inbound rail volume is being exported 
abroad. It is interesting to observe that ocean &eight in the Pordand/Vancouvet: 
region is heavily weight toward outhound movements (18.2 pettent) relative to 
inbound shipments (1 pettent). 1"hilI pattcm is due to the smaIlc:r import market 
relative to outbound export movements through the Port of Portknd. These es-
tima~ were part of the :recent Commodity Flow Forecast and Lower CoIumbi2.n 
Rivet: Cargo Forecast, which also projects a doubling of freight ttaffic over the 
next twenty years. This study additionally forecasts how that additional freight vol-
ume would be shipped and the proportion alloated to each mode (fable 2). The 
values in red represent the percentage of additional or new frdght volume growth 
shipped by each mode. Qearly, truck. volume is expected to accommodate the 
majority of increased freight traffic, accounting for 81 pe.tcent of additiowl freight 
tonnage in the Portland area (DRI-WBFA., 2(02). 
Many facton! may affect down river barge movements and ocean exports, includ-
ing rivet dredging to maintain adequate channel depth for barge loading at upriver 
Sru.ke/ Columbia port terminals and possililc rivet draw-downs aimed at improving 
m.tive salmon survival :rates. Given the l2.tgc volume of gr:ain (wheat and barley), 
hay (Timothy and Alfalfa) and forest products that ut:illi:e barge service for out-
bound transport along the Sru.ke/Columbia River, majO!" modal shifts would occur 
in the event that the river or parts of the river became non-navigable. If the rivet: 
became non-navigable, the movement patterns of tonnage of frdght through the 
Port of Portland also would change. 
Lo8S of Container Service at the Port of Port1and 
Pct:haps the most significant issue impacting rcgiowl trade and those businesses 
that my upon trade (wttchousing/ distribution centers, transportation/logistics 
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Table 2: Percentage of Total Tons Shipped By Mode in the 
Portlond/Vancouver Area, 1997 
Mode l'e!!ant 0/ Mowmllllls 
Internal Oulboond Inboand Total Foramslal 
2030% 
Truck 61.2 57.3 48 63.9 81 
Roil 0.2 1.7 12.7 5.6 8 
Intermodol 0 5.6 6.1 4.5 5 
Borge 1.6 4.7 7.8 5.4 1 
bn 0 18.2 7 9.7 4 
Air 0 0.2 0.2 0.1 0 
Pipeline 0.1 0 28.1 10.8 1 
Totol 63.1 87.7 110 100 100 
Sou"", Commodity Flow Forecast Update and lowe< Columbia River Corga Forecast, 
Jun. 2002 
firms) is the recent loss of two shipping lines providing service at the Port of 
Portland. UK" Line and Hyundai Merchant Marine no longer call at the Port of 
Portland) representing a significant loss in containerized cargo service for area ag-
ricultore shippers that relied upon accessing markets in Japan. In addition to lost 
revenue for the Port of Pordand, area agriculture producers are seeking alterna-
tive shipping routes in order to get their products to market. For most, find-
ing new routes means increased transportation costs as cargo previously passing 
through the Port of Portland now is shipped via truck or rail to the Ports of Ta-
coma or Seattle. This loss of ocean container service represents about one third of 
the total cargo tonnage leaving the Port of Portland. The Port of Portland is con-
fident that replacement service will be found, but the difficulty of attracting other 
shipping lines increases with the passing of time as shippers develop alternative 
shipping options and secure contracts. The Port of Portland has recently reported 
that the one remaining shipping line, "Hanjin Shipping," will increase service at the 
port, hdping alleviate some export capacity concerns (Hedaa,2004). 
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Challenges that have hindered the Port of Portland's competitiveness in the past 
include the time and cost of negotiating the 100 river miles to reach the port and 
the 40 ft. Lower Columbia River cluutnd limitation that prevents larger vessds 
from accessing the port. Plans have been underway for some time to deepen the 
channd to 43 ft., which should increase ship capacity by roughly 800 TEU per ship 
and contribute to lower cost per unit for shippers. But several hurdles remain on 
the river deepening project, Including available funding allocated from the Corps 
of Engineers 2005 budget. In light of the severe congestion and bottlenecks oc-
curring at other west coast ports, primarily those in Southern California, the Port 
of Portland may appear a smart alternative. However, the Port, at Long Beach 
and Los Angeles are so congested because of the size of the import market there: 
23 million people live in the L.A. region as compared to bardy 2 million in the 
Portland area. 
OPPORTUNITIES FOR IMPROVED FREIGHT MOBUJTY 
If future economic growth and prosperity are expected to follow from histori-
cal precedent, and if success depends largely on how effective the area serves as 
an international trade gateway for export/import markets, assembling an efficient 
multi-modal transportation system will provide a reality check for the region. As 
previously mentioned, several. forces collectively point to difficult decisions ahead. 
related to essential ttansportation investment improvements. The region's highway 
and road network is currently experiencing traffic congestion at certain periods 
throughout the day that impedes freight mobility and system efficiency and that 
contributes to bottlenecks/chokepoints on kcy truck freight cotridors. Thus, the 
current highway system network is operating at or near capacity, certaio1y for spe-
cific time intervals, and along specific highway segments. The ability of truck 
transportation to accommodate future freight growth will therefore require physi-
cal capacity expansion through additional infrastructure or improvements in sys-
tem performance, possibility from the FHWRs concept of operations approach. 
Likewise, the regional rail industry, while currently providing stable and rdiable 
freight service, is increasingly burdened and vulnerable to capacity constraints giv-
en the historically low public investment in rail infrastructore and the difficulty of 
many rail lines to generate adequate revenue for infrastructure maintenance and 
replacement. Finally, waterborne freight movements (both ocean and rivervessds) 
are facing physical capacity constraints due to the river channel depth restrictions 
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that limit vessel size or load capacity. Addressing anyone of these investment 
needs will be difficult, especially given projected growth in freight ttaffic and lim-
ited resources and state budgets. 
Several different agencies and private organizations throughout the region have 
been heavily involved in data and information collection and analysis, especially as 
it relates to freight movements. This positive move to improve freight mobility 
aims at increasing the overall understanding and awareness of the regional freight 
transportation system while addressing current operational or capacity limitations 
and targeting sttategic transportation investments to address overall system needs. 
Multi-modal transportation investment projects may also be more effectively pri-
oritized and completed. 
The Oregon Department of Transportation funded a recent, successful multi-
agency data collection effort that was supported by both the Port of Portland and 
METRO Regional Planning. This Truck Trip Data Collection Methods Study con-
ducted by Eric Jessup, Ken Casavant, and Catherine Lawson addresses the growing 
need for necessary data on urban or inter-city freight movements and focuses on 
testing different data collection/capture methodologies and the extent to which 
those freight data attributes necessary for both modeling and statewide planning 
efforts are achieved. Understanding transportation details such as origin-destina-
tion, route identification, land-use at stops, commodity, weight, vehicle configura-
tion, time of day, volume of shipments, and location of trip generators is necessary 
for statewide and metropolitan freight modeling and planning needs. This pilot 
study was designed and implemented in the Portland-Vancouver metropolitan area, 
testing roadside intercept surveys at three different locations including one weigh 
station along 1-84, a private freight warchouse/ distribution center, and at the Port 
of Portland's marine terminal six. The results and findings of this study have 
helped shape the larger regional freight data collection study that the Port and 
ODOT are currently supportinl} 
The Columbia River Channel Deepening project also represents a collective ef-
fort by different agencies, states, and private organizations. This transportation 
investment project is one of the larger in the region, estimated at $150.5 million. 
Both Washington and Oregon have allocated $27.7 million in matehing funds, with 
a large portion of the project cost dependent on federal appropriations inclod-
ing the U.S. Army Corps of Engineers' 2005 budget allocation. Several agencies 
and organizations are supporting the project due to the importance of this freight 
corridor to international trade and regional. economic performance. The Ports of 
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Portland, St. Helens, Vancouver, and Woodland, along with many business stake-
holders, have formed a coalition to support the river channel deepening project. 
The Ports of Portland and Vancouver have further formalized their commitment 
to working together to address these types of emerging freight transportation is-
sues by forming an Inter-Governmental Agreement (IGA). 
The State of Oregon through its legislature has also recently supported address-
ing freight mobility concerns by designating $100 million in new funding for freight 
related transportation improvement projects. This funding is primarily targeted to 
improve access to existing industrial areas and to improve job growth by attracting 
new businesses. These freight mobility improvement projects, as recommended by 
the Oregon Freight Advisory Committee, are evaluated based upon how well they 
improve safe and efficient movement of goods, foster public and private partner-
ships and investments, and support multi-modal transportation movements. These 
efforts, along with the creation of the Governor's Industrial Lands Task Force, 
help focus attention and resources on improving regional freight mobility. 
Finally, we cannot understate the importance of education and information ex-
change to area business owners, local residents, and policymakers regarding the 
important connections among local business and regional. economic performance, 
trade, state revenues, and transportation infrastructure investments. Made today, 
these investments will reap rewards and positive multiplier effects throughout the 
economy for years to come and will also foster, facilitate, and accommodate future 
freight transportation and economic growth throughout the region. Sustaining 
these investments in difficult economic times requires understanding their private/ 
public benefits and snggests the need for future partoerships among private entities 
and public agencies. 
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